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[Patent Attorney] 
(57) [Abstract] 

[Problem] In precipitation film and bath handling or other asp 
ect silver and thesilver alloy plating bath which are equal to 
plating bath which uses conventional cyanide compound are 
offeredwithout utilizing cyanide compound 

[Means of Solution] Silver alloy plating bath which designates 
that following corrponent, (a) Ag + ion, theone kind or more 
of (b) sulik-containing compound, (c) nonionic surfactant , it 
contains, silver plating bath wiiichdesignates that cyanide 
compound is not included as feature, and, turthernr>rethe 
following corrponent (d) Sn 2+, one kind or more of metal ion 
which is chosen from thegroup which consists of Cu2+, In3+, 
T1+, Zn 2+ andthe Bi 3+, it contains, does not include cyanide 
compound as feature. 



[ttlftt*fl>fin] 

[1**511] TK3/S# (a) ~ (c) (a) 

(b) *-f^*fc*»0>1«*fctt**iia± (c) 
IM^V^BSttJWSdfcU ->7 



[aaim(s)] 

[Qaiml] One kind or more (c) nonionic surfactant of below- 
mentioned 3 component (a) to (c)(a) Ag + ion (b) sulfur- 
containing compound is contained, silver plating bath 
whichdesignates that cyanide compound is not included as 
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[R*512] TI24fi£# (a) - (d) 

(a) AgM*> 

(b) *4t'5it£toO)M&*tz\**hU± 

(c) #-fi->JHBS1t« 

(d) Sn*\ Cu2\ In3\ TIN Zn^fc^tfB 

5A*fls#», v^**;u/\*5>»iMaMb£1$!U tfX7 
x/-ju»fl;£*u *>^S;yy-;u&jb6!fejfc<J:tf 



[R3RS5] »4*>*Battffl*<*a>3 (1) ~ ( 
4) 



feature. 

[Claim 2] Below-nEntioned4conponent(a) to(d) 

(A) Ag + ion 

(B) One kind or more of sdfur-containing corrpound 
(Q Ncmionic surfactant 

(D) Is chosen fromgroup which consists of Sn2+, Cu 2+, the I 
n3+,U+, Zn2+aiKlBi3+onekiiKlornx)reofmetalion 
which 

Silver alloy plating bath which designates that it contains, does 
not include the cyanide corrpound as feature. 

[Qaim3] Sulfur-containing corrpound, thiourea corrpound, t 
hiazole corrpound and sulfenanide corrpound , 
thiurarrcorrpound , dithiocarbarric acid salt corrpound , from 
bisphenol corrpound , benzirridazole corrpound and 
groupwhich consists of organic thioic acid corrpound plating 
bath which is stated in theQaim 1 or Claim2 which is 
something which is chosen. 

[Qaim4] Furthermore plating bath which is stated in Claim 1 
or CI aim 2 which contains thealkane sulfonate oralkanol 
sulfonate of at least one kind. 

[Claim 5] Nonionic surfactant next forrrula (1) to (4) 



ISTAIs Paterra(tm), Version 1 .5 (There may be errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscieras.com Tel:800-430-5727) 



P.3 



JP 97I43786A Machine Translation 
Utl] 

Ri -fA) b, "iB) n-H 



[Chenical Forniila 1] 
(1) 



H-fB) n,-fA) n, 



H-fB) n,^A) m 



(A) o,-fB) n,-H 



N CH*CHiN 



(A) a.-fB) nrH 



(2) 



S 



(A) a. 



(B) n, 



(3) 



fHB) n^A) m<- 



Ra 




0-/ Q \—0-<A) MB) n,-H (4) 



R« 



ft«j» 1 -2 SflTJUa+vJMtVVBL ft$&8~2 

2<7>§i8frg{T-xxirMtLfc v;utf * >t L < lix^u 
><t?x/-n< (*<n:7x/-;u&<7)>K^i*ft3t»i - 

*JU£*7J?U AI*-CH 2 CH 2 0-£, BI*-CH 2 C 
H (CH 3 ) 0-£*U m^^I/n^O-SO^SS 
, m 2 , n 2 , m 3 fc<fci;n 3 l3: 0-4 O0)68L m 4 fcj;t/ 
n 4 ttO-2 0<^Sa$^*t^tl^r o SL, m^n, 
, m 2 in 2 , m 3 ir n 3 fc<J:tfm 4 i n ^^ft-f ^|s)B$fw 

0<kfc5C<hl*fc< „ m 1 -m 4 *J«fct/n l -n 4 tt, fift 



Plating bath which is stated in Claim 1 or Qaim2 which is eith 
er of those whichare displayed with [Inside of Formula, As for 
Ri, carbon nurrber 8 to 22 aliphatic alcohol , It was substituted 
with carbon number 1 to 25 alkyl group phenol , It was 
substituted with carbon nurrber 1 to 25 alkyl -naphthol , 
carbon nurrber 1 to 25 alkoxylated phosphoric acid , residue or 
hydrogen atom which is acquired excluding hydrogen atom of 
thosehydroxy group from sorbi tan or styrene modified pterol 
(As for hydrogen of phenol cx>rewimcaibon number 1 to4 
alkyl groq> or phenyl goup optionally substitutable ) which 
esterification are done with the carbon number 8 to 22 aliphatic 
acid to show, As for R2 carbon nurrber 8 to 18 alkyl group, as 
for R3andR4 hydrogen atom or carbon nurrber 1 to5alkyi 
group isshown, as for A- CH2 CH2 0-, as for B - CH2 
CH(CH3)0 - isshown, as for ml and nl integer ofOto 30, as 
fortte m2, n2, rrfl and n3 integer of 0 to 40,as for m4 and n4 
integer ofO to 20 is shownrespectively. As for each one 
simultaneously beconing 0 there not to be a however a ml and 
a n 1 , a rre and a n2, a rrfi and an3 or a m* and a n4, as for ml 
to rm and nl to m, it meansthe total nurrber in substituent, 
position of Aand B is notlirrited does]. 
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[000 1] 

ft t^fi fc £ t/ffl£* » o Z g| f -5 e 



[000 2] 

[t£*(D«ffi] fflfc<fctfffi£&too£ftS?<Dtoo£;1Hc 



[0 0 0 3] L*Lft#&, C*i&a>too£»l*»1td> 

a«ft±« »*«iJi«a)ffiicii^<<DiasiiS)!><feofco 



[0 0 0 4] 

*«>->T>ft«ii*a)to-D*»iH»T»*6iBte*i;ffl& 
*too*»o>a«^#to6*iTofc. 



[0005] 

[BBea*r*fctofl)*a] v7>£ 
fc***ttfflLft^«teJ:tfad4to-3*»l=HL«« 

»*»*fc«<8*tf«**to-D*»*«^tltf, >7> 
1tMtoo«»«r«MLfe«ft2:n«ft«6J:tfaftft 



[0006] Tftfr%**Wtt % Tffi3fi£# (a) - ( 
c) 

(a) Ar-f*> 

(b) *-f**)fcfi»oi«fcii**ia± 

(c) *<r.*>MS1£M 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards silve 
r and silver alloy plating bath , furthermore in detail, itregards 
silver and silver alloy plating bath which do not use cyanide 
compound 

[0002] 

[Prior Art] Bath of for a long tine cyanide type is known in silv 
er and silver alloy plating bath or other plating bath . noble 
metal plating bath of this cyanide type of density of metal 
crystal which isprecipitated, is something which is superior in 
ease or other point of the uni form eiectrodeposition property 
and bath handling, other than decoration, regarding plating in 
therelationship of semiconductor part and print substrate it is 
utilized widely. 

[0003] But, as for these plating bath because it is something whi 
ch utilizes thecyanide where toxicity is strong, there were many 
problem in work environment ,the preservation of 
environment and wastewater treatment or other aspect. 

[0004] 

[Problems to be Solved by the Invention] Therefore, without uti 
lizing cyanide compound, in precipitation fiimandthe bath 
handling or other aspect offer of silver and silver alloy plating 
bath which are equal tothe plating bath of conventional cyanide 
type was sought. 

[0005] 

[Means to Solve the Problems] These inventors when diligent re 
search was done in regard to silver and silver alloy plating 
bathwhich do not use cyanide compound, adds sdhir-containing 
compound of a certain kind as thesub^rution-preventing agent 
of Ag + ion and if uses silver and silver alloy plating bath which 
add the nonionic surfactant, when cyanide plating bath is used 
and feet that identical silver and thesilver alloy film are acquired 
was discovered, this invention was completed 

[0006] Namely as for this invention, below-mentioned 3 comp 
onent (a) to (c) 

(A) Ag + ion 

(B) One kind or more of sulfurKX)ritaining compound 
(Q Nonionic surfactant 

It is something which offers silver plating bath which designates 
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[0007] **WH\ TE4f£# (a) ~ (d 

) 

(a) Ag*-f^> 

(b) ^*^1tStt<&1«*fcl**ft&± 

(c) 3^*>*ffiStt»J 

(d) Sn 2 \ Cu 2 % I n 3 \ Tl \ Zn 2 'fcJ:tfB 



[0008] 



[0009] **W0> (b) fiE^T'fe^^^^^ 

*"CAg»a)«IM6jt«i:LX«ll6r4tia)t^3. 



[0010] #-f*-Mb£*M>«fcLTtt, ^*j5j<m, 

aym.-v-p-MJilftEll 1.3- 
IfX (fc KP**>>*;U) ^*0RSt, 1-7iZil-3 
- (2-f7y;/H -2 ^SK'OvJW 

i.3~trx (vyfws^ptfiH -2 
hy7*;u*3HR**o>*:f»**<t£fc 

)\,*>W3< K, 2-/rt/*?h'<>7*77-/MBv 
$D<v*v;U7S>ig, 2- (N. N-^X^JU** 
/<*-OW*3|-) *>7*77-JU, 2- (4'-«iU*y 
-/i***) *>7*7 7-iU*0)*7 7--iU361b6*l; 



that itcontains, does not include cyanide conpound as feature. 

[0007] In addition, as for this invention, below-mentioned 4 co 
irponent(a)to(d) 

(A) Ag + ion 

(B) One kind or more of sulfur-containing conpound 
(Q Nonionic surfactant 

(D) Is chosen from group which consists of Sn 2+, Cu 2+, the I 
n3+,Tl+, Zn 2+ and Bi 3+ one kind or more of metal ion 
which 

It is something which offers also silver alloy plating bath which 
designates that itcontains, does not include cyanide conpound 
as feature. 

[0008] 

[Eixbodirnent of Invention] Ag + ion which is a acidity silver of 
this invention and a component (a) of silver alloy plating bath 
isacquired by melting silver methane sulfonate , silver ethane 
sulfonate or other alkane sulfonic acid silver salt , silver 
isopropanol sulfonate or other alkanol sulfonic acid silver salt , 
silver oxide , the silver chloride and silver nitrate or other 
water soluble silver salt in water. As desirable water soluble silver 
salt, you can list silver alkane sulfonate and silver alkanol 
sulfonate. 

[0009] In addition, sulfurKxmlaining compound which is a com 
ponent (b) of this invention is conpoundwirich includes sulfur 
atom in molecule, while bathing it means that itfunctions as 
substitutiorhpreventing agent of Ag +. 

[0010] As example of sulfur-containing compound, thiourea , 
thiourea dioxide and 1 - acetyl - 2 - thiourea ,the ally! 
thiourea, ethylene thiourea and sym-di - o - tolyl thiourea , 
sym-di - p - tolyl thiourea , thel,3 - bis (hydroxyrrethyl) 
thiourea and 1 - phenyl - 3 - (2 - thiazolyl) - 2 - thiourea , 
thiourea compound of benzyl isothiourea hydrochloride , 2 - 
malonyi thiourea ,the S - msthylisothiourea sulfate , HN-di 
phenyithiourea , trimethyi thiourea , HN-di ethyl thiourea , 1 - 
naphthyl thiourea , 13 - bis (a^methylarrinopropyl) -2- 
thiourea andthe tributyi thiourea; cyclohexyiarrine salt of 2 - 
mercaptobenzothiazole , di benzothiazole disulfide and2- 
mercaptobenzothiazole, 2 - (NJWi ethyl thio carbamoyl thio) 
benzothiazole and 2 - (4* - morpholino dithio) benzothiazole or 
other thiazole compound ; N-cyclohexyi - 2 - benzo 
thiazolyl sulfenamide , N - t-butyl - 2 - benzo thiazolyl 
sulfenarride , N - oxy diethylene - 2 - benzo thiazolyl 
sulfenamide and HN-di cyclohexyl - 2 - benzo thiazolyl 
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7* h\ N-tert - Jf-Jl- 2 -*1/ % S*7 7 'J ){, 

>7S KRft£«H ; f h7>W>7AvXi^-r K 

h\ y^»/fL/>f)7Af h^yUI/^-f K 
»a>*$5AJRft£* ; 

5 >&t£&ft£!ft ; 4.4'-^^-eX (3->^A/-6 
- t e r t-?f;i/7i/^) ^t^7i;-iH 
ft** : 2-/^*^h^>7^S^;-;k 2 — > ii. 

*B&ft£1*; N-yJP^vil,ft7>H$FI 
0X3-' y-WihW ; 4. 4' -v**^;U*g>*¥<DJ)Qi£ 

, 2, 5-i///l,*^h-1, 3. 4-f 7v7y-ik 2 

. 5-v>;u*^h~ 1 f 3. 4-^7>7'/-;u 

ZktfVZZo Cftb£^*^ft£1$3l*, -ffCSBSL 

SL<, »fz5 L +K*»ft*«g^ctiiOI=«tta>*-<*^ 
ft£tt£*§*£:btt 5 C <k £ L l* 0 

[00 1 1] SfC, *gffi0> (c) J*»-C**3W*> 

I*. 



[0 0 12] C<D (c) flL#<D1ttZLl^mitLTlt 
• TB-IM (1) - (4) 0ffl4ifrx?S*4i«ft*« 



[00 13] 



sulfenanide or other sulfenanide compound ; tetramethyi 
thiuram disulfide, tetraethyi thiuram disulfide , tetraburyi 
thiuram disulfide, tetrakis (2 - ethyitexyl) thiuram disulfide , 
tetramethryi thiuram monosulfide and dirjentamethyiene 
thiuram tetrasulfide or other thiurarrcorrpound ; piperidine 
pentarretl^enedthicKxd>airBte salt , pipecolyi dithiocarbarric 
acid pipecoline salt, sodium diethyl ditrriocarbarmte and 
sodium dibutyl dithiocarbariBte or other dithiocarbarric acid salt 
corrpound ; 4,4' - thio bis (3 - methyl - 6 - t-butyi pherol ) 
or other bisphenol corrpound ; 2 - mercapto rjercairidazole and 
2 - mercapto methyl benzinidazole or otter benzirridazole 
corrpound; dilauryl thiodipropionate or otter orgpnic thioic 
acid corrpound ; N - cyclohexyl thiophthalirride or other 
antiscorching agent ;tte 4,4'-di thiomorpholine or otter 
vulcanization agent ; o,o'-di benzarride biptenyi disulfide or 
other blending promoter ; in addition, 2 - benzoxazole thiol 
and 2,5-di mercapto - 13,4 - thiadiazole ,tte 2^-di mercapto 
- 1,3,4 -thiadiazole dipotassium, dietrrylarrirr)niumdieth>1 
dithiocarbamate , sodium diethyl dithiocarbarrate trihydrate , 
thiogjycol , thioglycolic acid , tte thiodiglycolic acid and - 
thiodiglycol or other sulfur-containing corrpound can be listed 
It is possible to combine these sulfurKxmtairripg corrpound, with 
one kind, but, it isdesirable to combine combining 2 kinds or 
more especially thiourea corrpoundthing is desirable in center 
combining sulfur Kx>ntaining corrpound of plural. 



[001 1] Furthermore, nonionic surfactant which is a component 
(c) of this invention is sorrethingwhich is used in order 
conformity well to obtain smooth plated surface with thedense, 
that it re^rds to this invention and lacks this corrponent silver 
orthe silver alloy plated coating which it is satisfied are not 
acquired. 

[0012] You can list those which designate corrpound which is di 
splayed witteither of telow-mentioned General Formula ( 1) to 
(4) as errixxlimeni where this corrponent (c) isdesirable, as 
main corrponent. 

[0013] 
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R i "tA) m, ~iB) n ,-H 



[Chemical Formula 2] 
(1) 



tWB) n,-fA) o, (A) m,-(-B) n-H 

\ S 
NCH.CH.N 

H-f B) nrfA) 0: ^ X (A) B,-fB) nrH 



(A) n, 

R.-N 

N (B) n, 



R 5 



H-<B) MA) n<-0 




R, 



[00 14] [it*. R,l*. iK*«8~2 2<Bfltafr8S7 
JU=l-n/. ~2 5(DrJU4F^S-efi»$tlf=7 

J^-JU. ~2 5(0T^^^Ti®ft*tLfciS- 

8J*SH1 ~2 5©7^a*i/Mt'J 
&*»8~2 2<DilW»-CXX-f ;HtLfcV>ue*>t 

1 ~ 4 <OT/U*^**fcli 7 i -^UST'gft $ 

f>tli)»»*fcl*7KS5lS-?-$5i?L, R 2 l*0{jRtt8~ 1 8 

1 ~5<Jmu*A<££SrU AI*-CH 2 CH 2 0-£, 
Bli-CHjCH (CH 3 ) 0-£;i?U m^^tPn,!* 

o~3o<osa. 

BflL m 4 fi<l;yn 4 liO-2 0a)8»Jftlftl*to 
11 L, rri| in], m 2 £n2* m 3 £ n 3 &<J: tfm 4 £ n 4 /)< 



(2) 



(3) 



(4) 



[0014] [Inside of Fornula, As for Rl, carbon nunber 8 to 22 
aliphatic alcohol , It was substituted with carbon lumber 1 to 
25 alkyi group phenol , It was substituted with carbon nunber 1 
to 25 alkyi - naphthol , carbon nunber 1 to 25 alkoxyiated 
phosphoric acid , residue or hydrogen atom which is acquired 
excluding hydrogen atom of thosehydroxy group fromsorbitan 
or styrene modified phenol (As for hydrogen of phenol core 
with carbon nunber 1 to 4 alkyi group or phenyl group 
optionally substitutable ) which esterification are dons with the 
carbon nunnber 8 to 22 aliphatic acid to show, As for R2 carbon 
nunber8to 18 alkyi group, as for R3 and R.4 hydrogen atom 
or carbon nunber 1 to 5 alkyi group isshown, as for A-CH2 
(^0-,asforB-CH2(^CH3)0-isshown,asformi and 
nl integer of 0 to 30, as forthe ir2, n2, mo and n3 integer of 
0 to40,as for ml and m integer of 0 to 20 is 
shownrespectively. As for each one similtaneously becoming 0 
there not to be a however a ml andanl,arn2andan2,arrt3 
and an3 or a m4 and a n4, as for ml to m^ and nl to n4, it 
meansthe total nunber in substituent, position of A and Bis 
notlimted does] 



[0015] C*ib<DIK^->^ffiSti*Jli, l^Ttib [0015] These nonionic surfactant in each case are something w 

*f£t* 4§iaSft7iU3— )i % Stft^x/— 7)i*r)l hichcanbenmuifecturedwitl^ 
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MbLfc7Ji/tf*>, **uMb?xy-;u % x*u> 



[0016] mflRaoci^LTii. stiias en -eg* 

^StOJtLT, ^777 ( ^LF401 (BASF 
ttS) a (2) T-S^^St^irL'C, ThD- 

^TR-702 (ttSltxSttS) «A<*ft**i#rf 
b*l. $tz* 3 (3) tg^^^tCOI^t^ 5 — >L- 
20 7 (B*SB1±8) 3t (4) v&ztiztm* 



[00 17] *3g0j!0 (d) Sn^ 

ftfc&B (WT, c*i*&S£ r^/s^j tix^ci 
«**>Ci:(::<*:y$b;h,£ 0 



[00 18] ^SfiEtt^K^jSttiStf)?*). 

iU*>K*yt7A, x*>xji,*>B$Mj^A % -fy? 

Mlt*y4A. tt<t*y*A, immm;*a* 
*<, B»ttCD0i|fcLTtt\ /*>x;u*>na», x* 

«HbSKh MftBiB. ttBSft. ffiBSffi«*<, 
Xtt«>01i:LTM\ >*>;unfr>ite*"*x % x*> 
xw>aex7x, ^y -;u;uu*>S9tfx 

[0 0 19] JttffaMJSJztfMftftSli. 
, (a) (c) fi£#|:/cl* (a) 

ftt#~ (d) *#*«ttr*CfcKJ:yB»4*ift. a 
^^^vK^T-atttLfc^KSa+lc, (b) 



phenol and alky! which correspond substitution - naphthol , 
alkoxylated phosphoric acid andsorbitan, styrene modified 
phenol , eihylenediairine , monoalkyl amine andthe alkyl 
substituted which esterification are done by specified nurrber of 
moles adding ethylene oxide and/or propylene oxide inlhe 
biphenol which is good being done, but in addition, it is 
somethingwhich can be procured easily as commercial product 

[0016] Respectively as is displayed with Formula (2), as exampl 
e of cornrrercial product,as is displayed with aforementioned 
Formula (1), Tetronic TR - 702(Asahi Denka Kogyo KK. (DB 
69-057-1 187) supplied) etc you canlist Plurafac LF401 (BASF 
supplied) etc, in addition, as for those which are displayed 
withthe Formula (3), as for those which such as Nyirine D207 
(NOF Corporation (DB 69-055-2575) supplied) are displayed 
withtheForrriila(4),youcanlist UponoxNC-100 (lion Corp. 
(DB 69-055-2757) supplied) etc respectively. 

[001 7] In addition fiirthermore, (d) component of this inventi 
onisionofthernetal (Below , there are times when these 
metal are said " alloy component " with ) which is chosen 
from Sn 2+, Cu 2+, In 3+, theTl+, Zh 2+ and Bi 3+, it is 
acquired by melting water soluble salt ofthe alloy component in 
water. 

[00 1 8] Among of water insoluble salt of alloy component, As e 
xampleof tin salt, tin methane sulfonate , tin ethane 
sulfonate , tin isopropanol sulfonate , tin(II) chloride , tin (II) 
oxide , tin(rV) oxide , tin© sulfate etc, As example of copper 
salt, copper methane sulfonate , copper ethane sulfonate , 
copper isopropanol sulfonate , copper sulfate , copper (II) 
oxide , copper nitrate , copper(I) chloride , copper(II) 
chloride , copper carbonate etc, As example of indium salt, 
indium methane sulfonate , bismuth methane sulfonate , 
bismuth ethane sulfonate , bisrruth isopropanol sulfonate , 
bismuth oxide and bisrruth nitrate etc you canlist zinc 
methane sulfonate , zinc ethane sulfonate , zinc isopropanol 
sulfonate , zinc chloride , zinc nitrate , zinc carbonate and 
zinc sulfate etc, respectively as exarrple of bismuth salt, 
indium ethane sulfonate ,the indium isopropanol sulfonate and 
indium etc, as example of thallium salt, thallium methane 
sulfonate , the thallium ethane sulfonate, thallium isopropanol 
sulfonate , thalliumoxide , thallium sulfate , thallium nitrate , 
thallium chloride and the thallium acetate etc, as exarrple of 
zinc salt. 

[00 19] Silver and silver alloy bath of this invention are manufa 
ctured by adding theaforementioned component (a) to 
component (c) or component (a) to (d) component in acidic 
bath in accordance with the conventional method Concretely, 
in aqueous solution which is made acidity with such as sulfuric 
acidand alkane sulfonic acid and alkanol sulfonic acid, it is 
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[0 0 2 0] *ittJi<OfBitiJ:lf&£&%lZ&l\T\*. & 

-3oo g /iA<aa-efcSo 



[0 0 2 2] *WMa&*lfaL£&®tpO)£&gM* 

>ag/*o. 5-240 g/ laatfrsct^aa-c* 

6. *tz. tt6*»*i::fcit<& (a) (d) tfitt 

S*<. -flftCli (a) Ag»fcLT5-200g 

/l8ST*5CiWfl<, ( d ) ML»it % 

*yo)mmz&vxh%tjiZ>ii< s HttKo. i 

-40g/lggtfcSCtW$Lt^ (b) f£#tf) 
Si* (a) fa^aglCcfcoTt^fcatf, -IfcClO.O 
1 ""40 g / I gg, 1*1=0. 1-20g/l lig-e^S 
-t^U^o S5(z, ( c ) fi£»(DS^, ffi»t±<*< 

lei*,, o. 5-3 o g / i iig-e&So 



[0 0 2 3] *560^CDJafcJ:i;j8^i6o$;8^(i % ± 



[0 0 2 4] S n^ffll^iftSI*, XXt&BHt 

[00 2 5] A>< LT»&tv6*jeW0)MttfflfiJ:t;a 

£;RI*tt1 0~6 0°C8g, »*L<li«20-30°C 
8S. ««*35ffigl*tf> 0.01-100A/d m 2 fSg 



rnaniifactured by adding nonionic surfactant which is 
acoirponent (c) in fully including sulftirKX)ntaining compound 
which is a component (b), afterroelting, including 
aforonentioned water soluble silver salt and water soluble salt of 
thealloy component, furthermore. 

[0020] Regarding silver and silver alloy bath of this invention, n 
ot only designatingthe bath characteristic as acidity, because 
there is also action which nraintainsthe rretal ion which is in 
nidst of bathing at stability, it isdesirable to use alkane sulfonic 
acid and alkanol sulfonic acid concretely, it is desirable to use 
methane sulfonic acid and ethane sulfonic acidetc. 

[0021] These acid, when water soluble salt of water soluble tin s 
alt and alloy component is alkane sulfonate orthe alkanol 
sulfonate, being something which is common with acid group of 
thosesalt, may be something which differs, to jointly use two 
kinds or more arepossible. As for concentration of alkane 
sulfonic acid and alkanol sulfonic acid which are in midst 
ofbathing, approximately 5 to 300 g/l is suitable as ion 
concentration 

[0022] As for silver of this invention and total metal ion densit 
y in silver alloy bath it issuitable to make 0.5 to 240 g/l extent 
In addition, quantity of component (a) and (d) component in 
in the silver alloy bath adjusting to alloy exposition which is 
made goal has necessityto manufacture, but generally as for 
component (a), it is desirable to bea 5 to 200 g/l extent as Ag+ 
in addition, but (d) component differs, with thetypes of alloy 
cx>nponentionitisdesirabletobea0.1 to 40 g/l extent 
generally. Qiantityof coirponent (b) differs, with density of 
conponent (a), but itis desirable to be a 0.01 to 40 g/l extent 
and a especially 0. 1 to 20 g/l extent generally, furthermore, 
quantity of conponent (c) is good being thesufficient amount 
in order conformity well to obtain smooth plated surface with 
dense^enerally, it is a 0.5 to 30 g/l extent. 

[0023] In silver and silver alloy plating bath of this invention, 
other than thecornponent which was inscribed, brightener , 
antioxidant and hurnectant etc theaccording to need can be 
added in range which does not impair effect ofthe this 
inventioa 

[0024] In addition, when Sn 2+ is used, for example phenol , c 
atechol , resorcinol ,the hydroquinone , pyrogallol or other 
hydroxyphenyi compound and L - ascorbic acid and sorbitol 
etc can be utilizedas antioxidant of tin 

[0025] When plating is done making use of acidity silver and sil 
ver alloy bath of thethis invention which is acquired in this way, 
as for bath temperature of for example plating 
bathapproximately 10 to 60 °C extent , preferably 
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, *?$L<i*tfJO. 1 -1 0 A/dm2gg-etto£r& 



[0 0 2 6] W±<&»t4fflfc<fctfffl£&fcoS£^b$ 
y > h Ett* «<D to o $ & £ L T «fl| t i> Z t tfT- £ a 



[002 7] 



[0028] $ ss en 1 

( ® tii ) 
**>x;moihi (i) 

10 g/l 

00 g/l 

2 0 g/l 

1 g/l 

10 g/l 

x*u ki 2«M4ftQtti 

[0029] 9S tE « 2 

( IB jft ) 



approximately 20 to 30 °C extent, cathode current 
densityapproximately 0.01 to 100 A/dm2 extent , plating is 
possible with preferablyapproxinately 0. 1 to 10 A/dirC extent 
As and anode, insoluble electrode etc can be utilized 

[0026] Silver plating or silver alloy plated film which is acquired 
from acidity silver and silver alloy plating bathabove is 
something which possesses fineness which is equal to thesilver 
or silver alloy plated film which is acquired with conventional 
cyanide type plating bath is something whichit can utilize as 
plating bath of electrical conponent terminal and printed 
circuit board 

[0027] 

[Working Example(s)] Below, Working Example and Conpar 
ative Exanple and Test Example are listed, this invention is 
explained, butthe this invention what is not something which is 
restricted in these Working Exanpleetc. 

[0028] Working Exanple 1 

With below-mentioned composition , following to conventiona 
1 method, itmanufectured silver plating bath. 

( composition ) 

Silver(I) methane sulfonate 10 g/l 

Methane sulfonic acid (free acid) 100 g/l 

Allyi thiourea 20 g/l 

2-mercaptobenzuridazole 1 g/l 

10 g/l of nonyi phenol ethoxyiate 

Ethylene oxide 1 2 mole adduct 
[0029] Working Exanple 2 

With below-mentioned composition , following to conventiona 
1 method, itrranufactured silver alloy plating bath. 

( composition ) 



>*>X;u;tOKffl (I) Silver(I) irethane sulfonate 1 g/l 

1 g/l 

(ID Tin(U) methane sulfonate 40 g/l 

4 0 g/l 
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*9>zii>*>m (ttttfit) i 

2 0 g/ I 

5 g/ I 

N.N'-^x^JU^RS 
5 g/ I 

8 g/ I 

X^ U>**+M K7«JI/ftJD«!l 
1 %/ I 

[0030] 35 t6 fl 3 

( m /fi ) 

>*>X^7h>K«S (I) 

1 g/i 

3 0 g/ I 

>*>^ii/*>Bex77 (in 

3 g/ I 
8 0 g/ I 

5 &/ I 

3 %/ \ 

J — juo> 

4 g/ I 

[003 1] m m 4 

BLfc fl 



( 



) 



x*>*;urt>SJja (I) 
0.5 g / I 



Methane sulfonic acid (free acid) 120 g/l 

Thiourea 5 g^l 

KN-di ethyl thiourea 5 g/l 

8 g^loflauiylairine 

Ethylene oxide 7 mole adduct 
Catechol 1 g/l 



[0030] Working Exarrple 3 

With below-mentioned composition > following to conventiona 
1 method, itrranufactured silver alloy plating bath 



( corrposition ) 
Silver(I) methane sulfonate 



i ga 

30 gfl 
3 g^i 
80 g/l 



Tin(II) methane sulfonate 

Bismith(II) methane sulfonate 

Methane sulfonic acid (free acid) 

Thioglycolic acid 5 j 

2 - benzoxazole thiol 3 g/l 

4 g^l of - naphthol 

Ethylene oxide 8 mole adduct 
[003 1] Working Exanple 4 



With below-mentioned corrposition , following to conventiona 
1 method, itrranufectured silver alloy plating bath. 



( corrposition ) 
Silver(I) ethane sulfonate 



0.5 ga 
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x*>X^*;/Bffi (II) 
20 g/l 

x*>x^*>a®i» (i) 

4 0 g / I 
0 0 g/l 
2 g/ I 
0. 5 g/l 
5 g/ I 

5 g/ I 

X^U>**1M K1 0*MrtJO«D 
[003 2] $ ffi fll 5 



Tin(II) ethane sulfonate 20 gfl 



( 



f& ) 



>*>xjMo»il (I) 
1 g/ i 



2 0 g/l 



(II) 



>;uu*>»ffl (in 

2 0 g/ I 

(igftlft) 

8 0 g/ I 

4 g/ I 

N, N' -vlfil/ 
4 g/l 

^^MUX-fJUaXfL^**^ K 

5 g/ I 



Zinc(0 ethane sulfonate 40 g/l 



Ethane sulfonic acid (free acid) 



2 - rrercaptobenzothiazole 



100 g/l 



Sodiumdiethyl thiocarbamate 0.5 g/l 



Ethylene oxide 



5 g/l of ethyienediarrine 



48 mole and propylene oxide 44 mole adduct 
5 g^lofoctylphenolethox>1ate 

Ethylene oxide 10 mole adduct 
[0032] Working Example 5 

With below-mentioned composition , following to conventiona 
1 method, itmanufectured silver alloy plating bath. 

( composition ) 

Silver(I) methane sulfonate 1 g/l 

Tin(II) methane sulfonate 20 g/l 



80 g/l 



Copper(II) methane sulfonate 20 g/l 

Methane sulfonic acid (free acid) 

- thiodiglycol 4 g/l 

KN-di ethyl 4 g/\ 

Sodium di thiocarbamate 
Ethylene oxide 5 g^l of lauryi ether 
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[003 3] £ SS M 6 

( « tit ) 

**:/XMoM (I) 
0. 5 %/ I 

>*>x;u*>»« (in 

10 g/l 

>*>X^*>&>f (III) 

1 g/ I 

00 g/l 
0.5 g/l 

2 g/ I 

Kfy^75>«)ifU>m^ K 
1 0 g/ I 

8 ^utttati 

2 g/ I 
[003 4] it Ik M 1 

( ■ ft ) 
>*>*;i,*>»ffl (l) 

1 0 g/ I 

>*>XiHh>* (gftift) 1 
00 g/ I 

1 0 g/ I 



15 mole adduct 
[0033] Working Example 6 

With below-mentioned conposition , following to conventiona 
l method, itmanufectured silver alloy plating bath. 



( conposition ) 

Silver(I) methane sulfonate 0.5 g^l 

TinfO) methane sulfonate 10 g/l 

Indium(III) methane sulfonate 1 g/l 

Methane sulfonic acid (free acid) .100 g/l 

2 - mercapto benzinidazole 0.5 g/l 

Diethyl dithiocarbanic acid 2 g/l 



Diethyl ammonium 

Ethyieneoxide 10 g/l of dodecyi amine 

8 mole adduct 

2 g^lofoctylphenolethoxylate 

Ethylene oxide 10 mole adduct 
[0034] Comparative Example 1 

With below-mentioned composition , following to conventiona 
1 method, itmanufectured silver plating bath. 

( composition ) 

Silver(I) methane sulfonate 10 g/l 

Methane sulfonic acid (free acid) 100 g/l 

10 g/\ of nonyi phenol ethoxylate 
Ethylene oxide 12 mole adduct 
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[0035] it mm 2 

( ffl ffi ) 

>*>*n,*:>»ffl (i) 
i g/i 



4 0 g/l 



(I!) 



20 g/l 
8 g/ I 

1 g/ 1 

[0036] it « ft 3 
( t§ A ) 

**>7JU*>ISffl (I) 

1 g/l 

> *>*;t/*>ISffi (ID 
3 0 g/ I 

>*>x;u*>fiatfx-7X (M) 

3 g/ I 
8 0 g/l 
4 g/ I 

[0037] K » fli 1 
JflU 30mmx 1 0mm<Dffl|6£ 5 #IH«S*1*\ ;§ 

to 

[003 8] 



[0035] Conparative Exanple 2 

With below-mentioned conposition , following to conventiona 
1 method, itmanufectured silver alloy plating bath. 

( conposition ) 

Silver(I) methane sulfonate 1 g/\ 

Tin(II) mjthane sulfonate 40 g/l 

Methane sulfonic acid (free acid) 1 20 g/l 

8 g^l of lauryl artine 



Ethylene oxide 7 mole adduct 
Catechol 

[0036] Comparative Exanple 3 



1 g/\ 



With below-mentioned conposition, following to conventiona 
1 method, itrranufactured silver alloy plating bath. 

( conposition ) 

Silver(I) methane sulfonate 1 g/l 

Tin(II) methane sulfonate 30 g^l 

Bismuth(II) methane sulfonate 3 g/l 

Methane sulfonic acid (free acid) 80 g/l 

4 g/l of - naphthol 

Ethylene oxide 8 mole adduct 
[0037] Test Example 1 

Above-mentioned Working Exanple 1 to 6 and plating bath of 
Conparative Exanple 1 to 3 were used, thecopper sheet of 30 
rrmX 10 mn 5 nin was soaked, turbidity of baih 
andsubstitution of silver were compared Result is shown in 
Table 1. 



[0038] 
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( £ £ ) 



( result ) 



Table i 



Substitution of turbidity silver of plating bath 



SII 1 

se tt fii 2 

ffi « 3 

St ft « 4 

K ft « 5 

£ It <W 6 



m 
m 
m 
m 



bath 



Working Exarrple 1 non 



Working Example 2 non 



Working Exarrple 3 non 



Working Exarrple 4 non 



Working Exarrple 5 non 



Working Exarrple 6 non 



non 



non 



non 



non 



non 



non 



tfc Ik M 1 

it « m 2 

it 8 m 3 



ft 
ft 



ft 
ft 



[0039] 2 
IBHU :Cl:3 0mmXl0mm(?)fflSJ5»M;lI 



Corrparative Exarrple 1 possession 
ession 

Corrparative Exarrple 2 possession 
ession 

Corrparative Exarrple 3 possession 
ession 



poss 



[0039] Test Exarrple 2 

In plating bath of following corrposition, corrbination of two ki 
nds of the sdfiir<ontaining corrpound Aand B silver alloy 
plating bath which changes was manufactured, copper sheet of 
30 rrmX 10 rmthe 5 rrin was soaked here, turbidity of bath 
and substitution of thesUver were conpared Result is Aown in 
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[004 0] 
( ffi fifc ) 

/*>*^*>§SIS (I) 
1 g/i 



40 g/ I 



(II) 



20 g/l 

X g/ I 

a-ffr'Nt** B 
Y g/l 

8 g/l 

*fa-ii/ 
1 g/ I 

[004 1] 1.T*l%m?k<Dm**£t>1t : (1)^*^ 



Table 2 to 7. 
[0040] 

( composition ) 

Silver(I) methane sulfonate 1 gfl 

Tin(II) methane sulfonate 40 g/l 

Methane sulfonic acid (free acid) 1 20 g/\ 

Sulhjr«containing compound A X g/l 

Sulfur-containing compound B Y ^1 

8 g/l of lauryl amine 

Ethylene oxide 7 mole adduct 
Catechol 1 g/l 



[0041] Combination of 1. thiourea base: as for (1) sulfur-contai 
ning compound A, as for thiourea and X^uniforrnity; 

Table 2 



B ( Y= 5) 



mom 



Substitution of turbidity silver of sulfur<»ntaining compo 
und B(Y=5) bath 



7«; )\>*tmm 
ft 

m 



m 



Ally! thiourea 



Ethylene thiourea 



Thiourea dioxide 



non nothing 



non nothing 



non nothing 



m 
m 



S - nxthyiiso thiourea sulfate non nothing 
Trimethyl thiourea non nothing 
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ft 



(Only thiourea) 



Presence or absence 



[0042] (2)#-r-*-^t£83 Ate. N,N'-vIf 
X = 5I*-S; 



» 



[0042] (2) As for sul fur-containing compound A as for N,N-di 
ethyl thiourea and X=5 unifornity, 

Table 3 



£-f;J-'!MfcSB!) B (Y=5) 



i8<0» 



Substitution of turbidity silver of sul fur-containing conpo 
und B(Y=5) bath 



ft 
ft 

m 

ft 



(N. N' -vi^U^*GR3f<D*) 



ft 
ft 
ft 
ft 
ft 



Ally! thiourea 



Ethylene thiourea 



Thiourea dioxide 



non noi 



non nothing 



non nothing 



S - methylisothiourea sulfate non nothing 



Trimethyl thiourea 



non nothing 



ft 



(Only HN-di ethyl thiourea) Presence or absence 



[0043] 2.?*flHRX£?7vr-JUX<DIB*6fr1* 
. X = 5I*-S ; 



a 



[0043] Combination of 2. thiourea base and thiazole base: as for 
(1) sulfur-containing compound A, as forS - methylisothiourea 
sulfate and X=5 uniformity, 

Table 4 



B (Y = 1) 



;"§(DiSy Substitution of turbidity silver of sulfur-containing conpou 

nd B(Y=l) bath 
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ft 
ft 



ft 
ft 
m 



2 - mercaptobenzothiazole non nothing 



Dibenzothiazyl disulfide 



non nothing 



non nothing of 2 - mercaptobenzothiazole 



2- (N. N'-yif/bft 
ft 

2- (4 , -«JU*y/ v^*) 
ft 



ft 



Cyclohexylanine salt 
2- (HN-di ethyl thio 



non nothing 



Carbamoyl thio ) benzothiazole 
2 - (4* - morpholino dithio) non nothing 

Benzothiazole 
(Only S - methyl isothiourea sulfate) presence or 



[0044] {l)*41t*>\t*% Mts 2-/jU*>3fh 



S 



[0044] (2) As for sulfur-contaixiing conpound A, as for 2 - mer 
captobenzothiazole andX=l uniformity; 

TableS 



B ( Y — 5 ) 



: M <J) >E l J Substitution of turbidity silver of sd fur-containing conpou 

nd B(Y=5) bath 



1 -TizTfr-Z-ttmm 
ft 

ft 

ft 

ft 
ft 



ft 



ft 



1 - acetyl - 2 - thiourea 



non nothing 



ft 



Benzyl isothiourea hydrochloride 
hing 



non not 



2 - malonyl thiourea 



1 - naphthyl thiourea 



Triburyi thiourea 



non nothing 



non nothing 



non nothing 
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(2 - * foil? h *>V*7 V-iMDH) 
ft 



(Oily 2 - mercaptobenzothiazole) presence or absence 



[0 0 4 5] 3.^tmmjkt : to>mo>^^t^it^(D 

(1>*-f Ait, N,N'-v7i 



6 



[0045] Corrbination of 3. thiourea base and other sulfur-contai 
rung corrpound: as for (1) sul fur-containing corrpound A, as 
forNJ^-di phenyithiourea andX=5 uniformity; 

Table 6 



G^t^itSfy B (Y= 1) 



0 M Substitution of turbidity silver of sulfur-containing corrpo 

und B(Y=l) bath 



2 -*>7*-y-7-M,**-n, 
ft 

ft 
ft 

ft 



ft 
ft 



2 - benzoxazole thiol 



Diethyl ditMocarbarric acid 



non nothing 



non nothing 



Diethyl ammonium 

Sodium diethyl dithiocarbarrate non nothing 



Trihydrate 
Thioglycolic acid 

Thiodiglycolic acid 



non nothing 



non noi 



(N, N'-v7iim»^) 
ft 



(Only N,N-di phenyl thiourea) Presence or absence 



[0 0 4 6] (2>a-f Ait. yifil/yft 



[0046] (2) As for sulfur-containing corrpound A, as for sodium 
diethyl dithiocarbarrate trihydrate and X=l uniforrrity; 

Table 7 



Slt^itS® B (Y=5) 



Substitution of turbidity silver of sdfur-contaimng corrpou 
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nd B(Y=5) bath 



1 -7-tr*;u-2-^;*-fc* m 

m 

m 
m 



1 - acetyl - 2 - thiourea 

Benzyl isothiourea hydrochloride 
hing 

2 - rralonyl thiourea 



non nothing 



non not 



l - naphthyl thiourea 



Tributyl thiourea 



non nothing 



non nothing 



non nothing 



( sodiumdiethyi dithiocarbarrete presence or absence 



Qilytrihydrate) 



[0047] K R m 3 
■C3 Omm X 1 0 mm^ffiffif:»o £ fco 



[0048] ( tf>o££tt ) 
ttffiffiaiffig 4 A/ dm 2 

& a 2 5 °C 

[0049] -6(0^o^JffifflLrJDIL 



[0047] Test Example 3 

Plating bath which is acquired with Working Example 1 to 6 was 
used, with thebelow-mentioned condition plating was done in 
copper plate of 30 mmX 10 rati 

[0048] ( plating condition ) 

Cathode current density 4 A/dm2 
Bath terrperature 25 °C 

1ft # lenient stirrer agitation 

Filmpressure 5 m 

[0049] Using plating bath of Working Exanple 1 to 6, plated c 
opper sheet which it processes wassomething which possesses 
plated film which every one has microscopic crystal withthe 
uniform 



[00 5 0] 

[&ejj<&ass] ±is&G&it)'i 2 isiz&v 



[0050] 

[Effects of the Invention] Silver and silver alloy coating which 
are acquired by silver and silver alloy plating bath of this 
invention are something which possesses fineness which is equal 
tothe silver or silver alloy plated film which is acquired with 
conventional cyanide plating bath, silver and silver alloy 
plating bath of and this invention because cyanide 
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0)V&&o conpoundv^ch causes adverse effect to human body is not 

included, are beneficial onesfrom aspect of safety and pollution 
prevention 

^ Fromheretopof 
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